Introduction
The basic method of cervical cancer screening is cervicovaginal cytology smear and evaluation of fixed and stained cell population from the surface of the cervix and the smear from cervix by light microscopy. Cytological preparations are dyed according Papanicolaou test (Pap test) and findings are expressed in Bethesda System 2001 (The Bethesda System -TBS). In each cytological preparation it is necessary to assess cells cocktail about 50,000-3,00,000 cells. Pap screen testing should begin at age 21. Routine screening is recommended every three years for women 21-65 years old. For women 30 to 65 years who have a normal Pap test with a negative HPV test, screening every five years is considered adequate.
Normal glandular cells are found in the cervical canal of the uterus. It is necessary to carry out proper sampling and then cells retain their shape in the form of strips or remind honeycombs. Their cytoplasm is light-colored, finely granulated in places, often with one or more vacuoles. The cell nucleus is spherical or oval-shaped and is located at the base of the cells and chromatin is fine. They appear in regular groups on cytological smears. The size of the nucleus is approximately 54 μm (Figure 1 ).
Endocervical cells may have glandular, cylindrical shape with or without cilia. There are found very often reactive changes in these elements, associated with changing the shape of nuclei with the presence of protruding nucleolus (Figure 2 ). The presence of endocervical cells in the smear is a condition required quality sampling (Bethesda 2001) [1] . There is a certain diagnostic insecurity in the evaluation of cytological smears arises in the area of abnormalities of the endocervical epithelium from the applied Pap test [2, 3] .
A national cervical carcinoma screening program like in other countries was declared also for Czech Republic in 2007 and was finally anchored in the Bulletin of the Ministry of Health 07/2007. Since that time women with abnormal findings in cervical cytology are invited for further examinations at defined time intervals [4] .
Issues of the Evaluation of Endocervical Cells of the Uterine Cervix on Cytological Smears 
Abnormities of the Endocervical Epithelium
Abnormalities of the endocervical epithelium mentioned by a number of authors [5] [6] [7] are not quite suitable material with respect to the evaluation in the form of a PAP test. The sampling origin is the transformation (transitional) zone where is located glandular and squamous epithelium. The endocervical glandular epithelium abnormalities are characterized by loss of nuclear polarity, their overlap, nuclear shape irregularities, loss of cell cohesion, vacuolization of the karyoplasms and cytoplasm ( Figure 3 ).
Other criteria associated with nuclear hyperchromia, changes in the nuclear membrane and in the chromatin pattern with the prominence of micro nucleoli and with the presence of changes in nucleoplasmatical disparity in favor of the nucleus have been gradually added to these criteria ( Figure 4 ). Important criteria indicating malignancy are cell palisades, rosettes, feathered cell edges of cell clumps and large cellular clusters ( Figure 5 ). These changes are also characteristic for the adenocarcinoma pattern.
As part of the evaluation of cytological findings of the glandular epithelium according to the Bethesda system for cervical cytology (2004), diagnostic problems cause changes designated as Atypical Glandular Cells (AGC), Not Otherwise Specified cells (NOS) and atypical endocervical cells suspicious for cancer (NEO). With regard to these evaluations, the frequency of AGC-NOS in larger statistical sets is 0.26% and in AGC-NEO 0.03%.
The histological examination as the "golden standard" is found in these cases in the biopsy squamous metaplasia, hyperplasia of reserve cells, reactive epithelial changes, endocervical polyps, endometriosis, tubal metaplasia and the presence of mesonephric ducts. Another significant step towards a proper diagnosis is cytohistological correlation and the examination of demanding preparations under 400-1000x magnification [7] [8] [9] .
Material and Methods
Our study consisted of a set of 175,000 patients in the age range 16-93 years and had a character of qualitative analysis. From the whole number of patients at 1490 patients were identified atypical glandular cells by cytology (0.85%). Of the 1490 patients were diagnosed AGC-NOS in 1,137 (0.76%) cases and the diagnosis AGC-NEO in 353 (0.23%) cases.
The series 175000 samples were obtained in five cytology departments Moravian-Silesian region -Czech Republic from women who participated regular cervical screening test during year 2013. Cytological material was processed by standard cytological papanicolaou staining method. By verifying the statistical data of these five selected regional workplaces, the percentage difference was in the evaluation range of AGC-NOS from 0.03% to 2% and AGC-NEO from 0% to 1%.
Discussion
Many authors have already studied cytological and histological changes in the glandular and squamous epithelium of the uterine cervix in recent years [10] [11] [12] [13] . An important step towards the evaluation of the findings of epithelium abnormalities was in 2001 the Bethesda system which supported the communication between gynecologists and cytopathologists [14, 15] . They defined changes in glandular cells with a focus on their atypical shape and a definition of suspect neoplastic changes with transitions to adenocarcinoma in more details. It was crucial to characterize the normal glandular structure of the endocervical epithelium and the changes of beginning, minimal and developed neoplasia. This includes nuclear and cytoplasmic variability.
Significant nuclear changes with the expression of chromatin pattern, the number of nucleoli and participation of macro-nucleoli, nuclear shape with overlap, mitosis, participation of apoptotic bodies and the presence of mucin in cytoplasm. Furthermore there is important to distinguish of tumor changes from pseudoneoplastic lesions define reactive and reparative glandular atypia, intestinal and oxyphilic metaplasia and other [16] . Oncological cytology is a highly specific method about 97%, but is little sensitive about 60%. The sampling of cytological material should cover the whole transformation zone. However, these tests need to be complemented by immunohistochemical methods and in future also take advantage of the possibilities of molecular biology. The role of colposcopy and HPV testing is irreplaceable too [17, 18] . Atypical glandular cells of PAP smear should quickly raise the suspicion of malignancy and merits thorough evaluation and close follow up, especially among high-risk women aged more than 50 years [19] .
The aim of our study was to draw attention to the changes within the glandular atypia and changes already diagnostic for glandular atypia-atypical glandular cells and cells that already express the transition into the endocervical cancer. These lesions of the glandular endocervical type can in many cases occur concurrently with changes in squamous epithelium which suggests the effect of the virus on both types of epithelia. The coincidence of two epithelial lesions can result in an image adenosquamous carcinoma.
These changes we will continue to monitor and be subject to wider notice in our subsequent publication. For these lesions in their initial phase occurs positivity of HPV infection, which is a sign of incipient viral carcinogenesis caused by a viral effect and there is desirable to repeat a colposcopy with cytological sampling swab with immunohistochemistry using an antibody Ki67 and p16. Atypical Glandular Epithelium (AGC) in the cytological findings are usually up to 39% but in reality they are lesions HSIL (High-grade Intraepithelial Lesion).
Conclusion
Regarding the evaluation of cytological endocervical findings we consider the following criteria to be significant:
• Careful evaluation of cell complexes For future is quite important the benefit of immunohistochemical methods in diagnosis and prevention of cervical dysplastic changes including determinations of protein p161ink4a and Ki67, whereby cytoplasmic and nuclear expression could more precisely to clarify cytological diagnosis.
